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(54) AUTOMOTIVE ENGINE 

(57)Abstract: 

PURPOSE: To improve the fuel consumption rate and a 
drivability of an engine when the operational range of the 
engine is changed over between an all cylinder 
operational range and a partial cylinder operational 
range. 

CONSTITUTION: An automotive engine which can 
change the engine operational range between an all 
cylinder operational range and a partial cylinder 
operational range, comprises a control device 15 for 
changing the operational range in accordance with an 
output from a rotational speed sensor 1 2 T a boost 
pressure sensor 10, an idle switch 27 as a load sensor, 
an air-conditioning switch 29, a power steering switch 
32, and the like so as to effectively change the cylinder 
resting range in accordance with operating conditions of 
the idle switch 27, an air-conditioning switch 29, the 
power steering switch and the like, that is, to prevent 
the cylinder resting range from narrowing, thereby it is 
possible to enhance the drivability. 
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y-x hJE-ir x-b-t. 

i>">-[H]ilEtt&o'±!ey--x hffi^SRdSo^R 

WLT^5:!t£«TPRi#53ivi>>II]i!E&£<£< *S 

[f»*«3] ±te*^-fe viMixo y b/i-mm-t 

ffl 31 > v? > 0 

i t SrW* t -T 3 »** 1 dlE*c $ i ifj^ffl 3i > i? 

[»** 5 ] -b!5$ij^Mii£isj mmzwn vxfrb<o 

tb^ffljiyv?^ 
[3gKw§3Mm/£tfti!S] 
[0 0 0 1] 

[0 0 0 2] 

RSim#©MI»f£»l&:£tt#llteBSU f*ffi«ffi^<B*R 
[0 0 0 3] ±JfiLfc«cfSitt«ttt, 0H*.HT, 4^3i> 



(2) ^(5gsp6- 1 9 3 4 7 7 

2 

5„ 

[0 0 0 4] 

3 ^^->^7-A5rffll,^ciii>^>t>^i6T— ASIC, m 

^-T*> fisjx.ii', K^iiteu^ic. mmwm&m 

10 St-t-SSWT-^fSj^- K«rR2gUfc»«. fi*J;tl±\ 3 0 

5: tiZX <0 ttitl<^^]±Am^£ < t£ ZtzibX'hZ,, 
20 [0 0 0 5] tSor. Hvwaifeati^fgi^^iS:^ 
LfcW^-^fi, fif'Jxfi'. ^^iSiJM^tbL.fct^^, ^ 

30 \z®±x-£ zmm&ffi^tz&wiiiLm^^i/y&'&zz t 

[0 0 0 6] :©i p^tti^x^^^fflv^cji 

h^^^m^.m^^tz.m.mzwm, 7c<vvtmizm 

40 fc«cfB*tl!8i:C0**«|JS:aEfCl,rSSB:^*ft***fe5 -t 
lot, :oi5 4f^l:l4. ±15^5 

tLx^^mmx^<om-^^mm^ivtz'o . hz> 

50 iS^y-^t t«^g)5i:W^-Cg|5D D pl5l±0«^^^ 
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i;t'</u ymmtimm £ tix u * 5 «n^*> 5 . 

(isc) «*Srg9:itT, xy-;y<o(ijMTi:J:5r 
[0 0 0 8] r W7-f K^x f - h*a > h n -A«i?r 

# s mm x. fc i ^ > > 5 - t k & 5 . 

[0 0 0 9] &"bt;:£fc. =<OJ;9fc(*18jv-*x.6.£ffl 

®3UB*v?Ww- cor^f^:*— * co«jf^ ic Jo It 

III5* X*cDF(f]cDm;f;T-S£5f5L.fc "9 , * n y h/HUJS 

^x.* s ^TUfc»-&W^>'v ! >'C0lHlte^t(j(=J;5i/3 s/ 

[0 0 10] Ltifc, #3&W0>te<©B tttt, 
fctf:® ^fA4 R)£-C #56 flMUS i v i/lz *5 it 5 



(3) #B§¥6 - 1 9 3 4 7 7 

4 

■f 5 - £ co X # 5 Pit <H8 x. B ©Ji&ffl =■ > : s > «:» 5 

o X£ C 5 i Wfrfc < 

[0011] r<oj:5*m**lEliBi-5fc* 
tt^WOft^T. 3i>>5>}gK,*- KI=H-t-5»J««>fc 

$rii x. tz B ilj^ffl 3i > ^ - y % z 1 1= ft> 5 . 
20 [0012] 

*(=, *3S9IIA, ^ffl^jSte^Sl^l^T— fBcO^fSSr 
<*1S5$-1±5 g»*ffl3i vi^vlcJo^T. 3iy^v[51flE^c - 

i=*t t x &n-T z> ®m mm. &m-r % r t ^ttss: t -r z <, 

5EI=. *«WI4. -hfBA^-fe vi)-755r-r K^^'f *> 

Sr & m L T v > S co TPS t * 5 > v HtelS $r<£ < 
[0 0 1 3] XtC *^P^I4. ±IHA?^-fe>*7!> 5 ^D 

40 SraEKi"5r4:Sr«r«l:i-5. HI-. ±CIH 
[0 0 14] 
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[0 0 15] £ b\z£tz, *&W(z£ft,{±^ feft&ftztd 
id $ ftr v ^ <t # ffl v x ibft 5 a: > ^ v-EHEft t ^« 

ftfl\ 173^5/^ T-f K/uKEi*, T*f K 

t5i5i:4otv^. &h\z^ *I^CJ:M\ f*f£J 
ttffi«:R«*ttTVv5i:#l^ xo^;HWS^< 

[0 0 16] *««»S:R)£* 
tiTV^5i:#l:il T-f KV^-f y 7(0 it ^/^y^M 
**JSiJLT*0«J»T0gff«ia(E*SrR«U, 

« ttJBfc 13 v > T t ^sfig-r 5 C k ft v > t n ®r 

[0 0 17] 

[XM50U * 1 Hi:* IWJSIBI^Si^^^^lW* 
[0 0 18] ro^^^^EO!R«iiaitt»«^tt* 

~&<D»&^7k, H*ufcv^r* !)-ti:j:ot« 

ffijl, h;u#2CQtt2 0 1 f*SS5uIB& 1 <£> 

^SiST** p y h/UU/^ 3 friijg$*LTV^5 0 ^CO^n 

o 5/ ^W<- 3 ^^Lt^ p 2/ hA-#2 £^ 1 

*p 5/ h/u#2ttrtt«rH*ratftlH"SRUi*a 

8t^py h^#2^^gJrfc^ir^-^i-5T^ K 
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/u*^ *^2 7^f^lltl^ 0 
[0 0 19] y h^#2Srii0i- 

(ISC) '<^y 4 ft, l?|/</u^4ttif*a4 0 

1 (w±oTBB#f*»*ft, 7^aX-^LT^T 

10 I SC^y J '>ayir>t2 8?^3g£ft>5o 

[0 0 2 0] ZblZ.. »«Bil:ii»«aSTattf** 
m^i-5©5t®ir>-^ 1 4*SRIte>ft, H*LftV^>y 
>^:/p s/^(cii3cv>?V<DR«»«i: LTO»S 
Sr*tHi-5*air>* 1 y^m^^ir^i 
y?-t>ii21 ^IglttbftTl^o H*bftV^^c=i>f 

ir>iM 2*SRttfcft, HI* UftV^««ig«Slctt/< 
y -®JE V B $r^tt3i-^>/< 7f!J-tyt34 ^RJt h 
ft, ^«bl:iAc, 9{zlZW%*gP blt^^r 

20 hJEirViM 0^3S»$ftr^-5 o £ ^ 

lc, 3z>^>E^^ll]*Lftv^^ ? >^ *>^^ M^f^:^ 5 

>?ftmmzmjj-tz? ? >^^-t>-^-3 3^R*te>ft 

[0021] ifd3ir=3>(0^->, ^-^4r^mi-5^:rt 
tcRtte?ftife3ir=i ^^2 9. 

»7X^7K>-^iaiC^$ftTV^ 0 xy^yE(Oi/D 
^^-x Kl 3l:tt#««lciga^lB*»*KXVtl|E« 
K^^ft^ft^^ft. #«EKttH*Uftv^»*#X05 

{cftoTloi9, L^taWfli, *«F3ie««i: bT<OJB 
2^fgi (#2) Rtf9S3fm (#3) 

uT^mi^tsi (#1) tm4^m (#4) o»a»# 

MK2a, K2 b t35SSg#$ft, #«J0»^*«K 
1, K2a, K2 b^n y%T — J* k * y#ttcDfiv£88 

[0 0 2 2] ftlB, K«J0*x.««t UO* 

Di«iK 1 fctt»£E@K 2 2£*)mi 2 

6«r^UTflE»3JS«t»**t, «iifi«J0»x.««K2 a, 
K 2 b KliftflEEIfS 30J:^i2 3 1^ L-TJE 

te^tt3Sr#T*&5»l««#2 6 t^2®^#3 1 

50 fctt»iti«#2 6 km2mm#3 n*mz*>T-h 



7 

i!2«^#3 1 l2*:7T'&£o ^^^#2 6, 3 

1 i±. &}&<0^>i/>* > h p— /U^~s/ h (ECU) 

17*s*»Six, 4K Vv^* ^tt*RBE»H[[*«l 8(z 

it, ^cDPS#+|g»iffiijffl)|i, ECU 1 5lC,fcoT«/*$*t 

[0 0 2 3] $ fclc, * lH<Oi/y Kl 3im 

«1»#2, # 3(0^^7 ^2 3 li^(^JSi^$iXT¥"^ 
A^WWlIslBrt<0>f ^2 4^««Six, Wcffiftlfli 

2 5C8Uti5 0 ^m^ 2 4, 25I2ECU1 
5lw«tt*^5 0 ftic, »2H^L«12Bl:«^ 

fgl 2(H(c^i-J: is 9 >V^y K 1 3 iz 

A44t*!J7 h*£rt>oif;igffl# a 4 5 a*— #(cjfj2/£ 

3ti^7A^^7 h^!>v ? >^4 6 <E>±g(5 A* 
* y/4 7(Ciortt«r**tfctttt"C#^ h 4 8, 4 9 
iaoTyU >V^y Kl 3c7)_h^ic@^;$tt5r i: 
T% Kl 3lcEMEi«E^*l***b*o 

[0 0 2 4] itc Kl 3l:tttO*f* 

-J}^Av/^7h 4 2, 4 3 ir^Sr^i"— *t<Z>®5v 
ffln^-y t 7hS51 h SB 

5 2^^tt^^r^r^gSIS:^ttTV>5 e ^LT, z 
<D—%i<Dx2 yjj — ?s^y h «B 5 1 , 5 2li*A^t7 h 
✓n£^>^4 6(DTSBir«3S<^o ^-'>t7 ^/ 
^5 3 Cio t»j$Shfe«St^ h 4 9, 5 4lC<fc 
otyU IsV^y Kl 3(OTSBJ-H^5tbS- iT\ > 

Kl 3CO±a5(lii>>!; >jf^y K#'<— 5 5^ 

[0 0 2 5] #o^-yt7ha51, 5 2 KM:, ffi 

«•C#5«l#Kll^:a&s^S»^?i^TV^« 0 EP*>, mi 20 
fc^i-J: 4M1fc0 9^±T^2mif^«j#^S6 
1 tt«c«««Sr* U 2 «« C7)«j#^e 6 2 tttt 

[0 0 2 6] ::t'ff®ii#«gl6ii:ov^ 
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•>Y7 h«55 2lwOV^Tl¥iW^HW-*-5i:, tlMWHT — 
AS5 2a ri^flffl p — 7 hSf55 2 cD»&^*gfl 
^5>ilft*ifili:-#i:ii4 1 T® 6 3lz£ 

i tWfflpy*-'> + 7 M3#«fflr-A«rj«i-Tffl 

S 0 ftaffloy*-^t7h»5 2Clt ¥ffi«tf*»T 
^t^l/:TSl//^6 3 b*:<nmmzV-7* y± — 
UTteiifflp ^-7-A6 4&tfiSiIffl* f 

io *-r-A6 5^^*^itrv>5 0 ASB5 2 

t7h6 7l:J:oTKttlt^ti, TiS-r* b*? V ~ — 
[0 0 2 7] -7j, <£iSfflp ^-7-A6 4I3^<7)S 

«8tfsp h 5 2^|g*$nriHiiEeffi(c3£fip 

ivTteV. p-7-<r !i 8i:li(SIffl*A4 4^ 

— A 6 5 kmmt^&miffitf* ^-yt7h5 2l^ffi 

TV 9^^?)^!), p-^-<T!J>^6 

9f::tt:i«i8ffl# A 4 5 «t 5l:4oTV>5 0 

[0 0 2 8] £<bl;i, fB6Bl^^i-J; 5lc, {gilffl p 3/ 
ij — T—A* 6 4SLKi§i^ffl p — 6 5 Icii, p 

-7^T^^6 8, 6 9 ^aft*tfettfc»l!i«B 4: iiR 

*t«(w**L-e4xr—A»7 o, 7 1^— mzMj&zti, 

rcor-Ag|57 0, 7 1 tcfir— Ms^y^V 2, 7 

30 3 2WtfflLTV^o T-AX^!Jy^7 2, 7 3 1^. ^7 
A^-y 3/^4 7lcH5e$4xfc>-y >^7 4X^7^^ 

7 5<^5te#Sg|5^T— ASP7 0, 7l5rJfi£L, fll 
6|2l£*3^T;£ffliJt;:^i-#n yiJ—T — M, 6 4, 6 5^ 
R«-@9#|R|^ ^-7-A6 4, 6 

[0 0 2 9] ££oT, ii^, f&i^fflp !/*-7-A6 4 

2, 73i:iot^7/<7yy^6 8, 6 9^Ay 
40 -V7F4 3 CD{Si£ffl # 4 4X^^557-^4 5 CO^j^l 
ffifcaSEUfcttHRi:*^T*3 0, ^Ayt7h43^@ 
6t§t, #*A4 4, 4 5^fflbT{SiSfflo 3/^7- 
T-^6 42U>'SK£ffln y*-7-A6 5 SrSKj-f 5 - 

[0 0 3 0] ^8i(i^tJ: 5t-> (Si* ffl o yio — T— 
^6 4»tfSi*fflB ^-7-A6 5tt, MiiKl 
St>*K2 a motn ^-yf7 h52 t-^^Inlte 
i"5 r kffi*V£Z> X 0 C^oTV^ 0 uy% — i/^VY 
5 2fctt(S3tflap ^-7-A6 4K*tJ£'t-5te«K-t 
50 (Oft^r|ftK»oTJK17L9 l*s«ric*ix, rcomil?L9 
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^/U>^y-h9 3i;ioTjflfStLfcttll8^/!) > 

7L9 SdEEffix:^ >^9 4(I±oT^»$iT,fco yt 
t°>9 2H^ttt^ 0 tit, p^->f7h5 

2(i(i^(D#^f^]{crBorSii7L9 i icigiii-sjfc/Eii 

2 2 a(wigiii"5i:*(c«^7L9 5 MALI'S MI^M P 
1-£«33§9 7^/££*iTV*5o 

[0 0 3 1] P^*-^t7h52CliilIffln 

Mii7L9 8*s»riJ*ix, ^B:«?L9 %\z.\±xx * * e°> 

yiJ-T-J^e SiZlt, p y*> — ^*7 h 5 2cDKii?L 
9 8l-»iei-5tt«twtR'fr?Ll 0 l*s»*$*t, ny* 

t°>9 9 tem^r!; y^io oiaoti^Li o i 

a»&tfctttHTt^5. ^ IT, n^-/t7h5 2l: 

IS, *^tt*i^(-»oTKii?L9 8lciliii-^ffljEiiK 

3 0a *SJBfiRS*t5 tmz % mmi9 8<D&&111 0 1 

to 0 3 2] SlOEl (a) ic^-fJ: 

(Satfflci — JU6 4rt, ffiBS*^ ^9 

4CJ;otM^ti/ t :n tV9 2^<&?L9 5 fc« 

o^->t7h5 2 ^^LTTSl/^- 6 3 km^m 

A6 5lt ffiSSx^D v^l 0 Ol:J;ot^$n/:p 
y? t°>9 9 !js«-&7Ll 0 1 rt>S>8[f*ttlT*3 9 % p f # 

t7 h5 2^-ft:^(H3^L^v>J:5i^^oTV>5 0 t£o 

— 4XLKKiiffl« ^-7-A6 5£S»j£-tt: 

©jS/B* y*— T— A 6 4<^e5S^^c|gS&^^> 
Wo S/rfr-v^? h 5 2^lTTiM-6 3l:e 

[0 0 3 3] ^U, p 7*-^7 h 5 2 <D£-JfiJEEi§ 
&§2 2a, 3 0a(:«E^«f§i:, f 100 (b) 

EEA««ttK9 7&^LTJIiI?L9 1 <E>«£*L 9 SffllfcgfE 
jft,, p tV9 2 SrEffi^/y V^9 40#^l:tt 

4 t p yio-"y^y Y 5 2 tO^^^jx 
T— #KENEU*v^J; 51:45. -*\ *j*/B*!y# — 
7-A6 5f:fcom EEJfcj&sftl&l 0 3 Sr^LTMffl 
?L 9 8 <£>fl^?L 10U ttS»«»-«^ p y ^ fc°>- 9 
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9«rIE3l8^ry >^9 4 Ltff^lL 1 0 1 

lz&££&Z 0 -rSir, p y ii-T — U 6 5 k n 

7*-/t7h5 2^U W#* s T-»l^leHiB-e#5 
i5i:45. Sot, Mffl^A4 4SO'iS*ffl*A4 
5(ilgiifflp ^-7-A6 4SLKfliigfflp yil-T — 
A6 5Srtgf&$-ti:5dV iSiiffip 3/*— T — ^6 5 oofe 
iSS4xfclE»l^co^^p yU — >s^7 h 5 2 Sr^LTT 
11/^-6 3lCfcif$*t, -^TSil"*— 6 3 SrJSSrT 

10 [0 0 3 4] ifc, p — 7 h 5 2<£>ffiEEil£§2 
2 a (DMZfhfe&m&i-Z ts $101 ( c ) (OTti 
PIC, fiaffloy*-7-A6 4l:*>oTll EEift^K 
SHFL9 1 <Off^7L9 5{Ri|(^*nrp 5/* b°>9 2 £rfi^& 
?L9 5a><b&#fcBU ftaffloy*-7-A64to^ 

v^J:5«-45o dafflp^^-7-A65{:feo 
Tfi, EESI^nJ >^1 001:^0X0-^^99^ 
{&£*?L1 0 1 ^^ItffiTp h 5 2 fctf>^ 

20 T> lSffl^A4 4^{>'iiiiSffl^A4 SteiSiSfflp y ti 
-7-A6 4XtfB5iiffln y*-7-A6 5£Jgfb£i± 
5^, ^rOfgtt^^p 3/^; — ^>^77 h 5 2lclifeig$n 

T*#5«fc 5C4oTV^5o 

[0 0 3 5] «ctB««4L<0»#aS«6 2l:i3t^ 

t\ $1 lHliC^i-<t 51:, IMp^^>f7hS 
5 2 0ftif>*»36*e>Sit*rRl«:r— 2 a tf—mz 
jift tt¥ffitl^8&T^tt^ l/:Tl W<- (L) 1 
0 4«^ii, 4»oSWfflB 3/* — h«155 2 (C 

30 «S5iiffln yij—T-J* 1 0 5#iate^ttfc!K*£*i/r 
vn5 0 ^tt, Tfflu/<- (L) 10 4«®l«l:^, 
n-WD >^1 0 6^#lt?>nr(S:jSffl^ A 4 4 
5l:4oTV^5 <b^(:> 7^^F^^ 

^tt, T^-^x y ^l— 1 0 7 0T*B»* s «i£-f"5 

[0 0 3 6] — iSififfl p yio — T — A 10 5 ti^(^ 
fifig^p 5^*->t7 h 5 2(Cffi#$^TIeI<Ea«E^3t 

40 tfbftTteV, n-7-<7!Jy^l0 9l:^itffl^A 
4 5^^T*#5 J: 5JC*oTV^5. ^/c, i^igffl n 5/ 
— u 1 0 5l:(^-7^7U >^1 0 9*«Ifc#»t 
&*Lfc»»«Bi:ttS*fia!llcr-A»l 1 0^-#:(C^ 
:^7-a»i I0(:ii7-A^7 p !jy^i 1 1 

^fflU i^Sffl^ y*-7-Al 0 5*— 
LTV^5 0 iiJiSfflp >y^-T-i. 1 0 5teV)i&m 

iK2 bCiotP »y*-v'^7 h 5 2 k-mzm^ir 
5r i:^"C#5 J: 5 f:4oTV^5o BP*>. oy* — 
7h52l:ft SS5£fflp 3/* — T — A 1 0 5(c*t/Si-5 
50 ffi«»Cjtia?Ll 1 3«JtL, P5/nV114» 
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m&mzmm&tiztmzEEmx?}) >y\ 1 5t:j:o 

r^^^$ixTv^ 0 — if^fflo ^-t-a 1 
0 5(:i±<£^?Ll 1 6tfMf%£ti, oy^t'yi 1 4(i 
EEm^y ] J 1 5l:J:o-c<£^7Ll 1 6^«btfeltffi 

CiftoTKii^L 1 1 3{:igiii-5faJ£j®^3 0 bri^/£ 
SiiTLl 1 3oo^?Ll 1 6<bliS^ffii] 
<£>*Mt:ifii1-5jft?g 1 1 8t^/#£*xT^5o 
[0 0 3 7] l^Lt, il®, Sifflp^-r~isl 

0 5iiJE^^^y 1 5l:<toTo^n°>l 1 4 

#(:0!|£L&v^ ?{c#oTV^ 0 «ot, fiigffl^A 
4 4RLN*ifi!5iffl* A 4 5 (STgJU"<— (L) 1 0 4&LK 
^iiffln yij-r-J* 1 0 5Sr»»*-l4:5^, {£i£ffl# 
A 4 4 0iS]^^m^/^'8 0«cejfSttT^^»« 

^IT, n y * — ->^7 h 5 2 <OfflJEil5S 3 0 b CfftJE 

li, JEifirtSffiSSl 1 8^^LTSii7Ll 1 3 *>«<&?L 1 

1 6 kltfcttmizffihx* 1 4£G^?Ll 1 
6l:fllfr£-fr5 0 Bafflo^*-r-A10 5 

h5 2i:-ftlclEieT#5 { t5{:/^o ffiot, 

4 5 ^Siiffl p y *-7-A 1 0 5 * 
(OWmtlfc* y^ — is*? b 5 2SO'TSu^- (L) 

1 0 4^^Lt#^/^8 0(:>Bif £;fc,T:<0#Ha'< 

8 0 «:»»-*- 3 : t ^T*# 5 <fc 5 (^otv^o 
[0 0 3 8 J ft*5, ±m<DW)#mS6 1 , 6 2^1: 

5 y/l:^tt#^A'>t7 h 4 2, 4 3<D%2± 
4 4, 4 5<0«*|ftJZfe*tS«*(ft«0***fe-frT*> 

So t:5T% 8 6 111:7*1- J: ? J: , »ft^9 7» 

0*S^^^8 OteisV U?^y Kl 3 t:#tt §&*:$£ 
f$ti, ^;^/!)y^8 1, 8 2l:J:oTK^ 
h 8 3&tf#St#- h8 4£BHi:TV^ 0 lot, HSxS 
U:TSM-6 3 (TMM- (L) 10 4) cofEt?) 
l:ioT»«/W7 9ROM^>^8 0<D±ffig|$£ 
*fJEE-T5-fcT, R«^F8 3»^«JK-h8 4S: 
mm ItKftl 8 5 <b»il1-£ : t tf>T*# 5 ± 5 t:# o 

[0039] £ 1 BL JB 2 i3i, 19 HiRtf JR 1 
2Hfc*i-J; 5J:> v'yy^^K^SS (I12@(: 
*3^t±*W i:W»»Lfe»#816 1 ( 6 2 0MI 
•Kl, K2a, K2bS:fPI)$^5fcftO}fiESiM 
S 8 6#Rtt&;h/ri*5. rottffi«IW»1t8 6tt*>f 
^*y^8 7 t7^AU^ 8 8 i:, ffi»LfcJB2« 
i&#3 lX^Wa!Uy u cmiS^#2 6 fc**6««4ixT 
V^ 0 ^;^y/8 7 tT^raAU-^ 8 8[«»ffl 
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*Ay t 7 h 4 2 tMffl*Ayt7 h 4 4.CDf?i , 1<:{iE 

Kl 3coa^ffl5<^* A^r^ y7'^W>?4 6RlfiJJ* 
*\ 7cofti|«Blc|!±, ±$11:^ >"7" 8 7 0> 

y >yi 2 1 tffr¥-&m&m^. &l EEm*~7v >v 

1 2 2lZ±vTttm5ift£tirtey * 1 2 3£y> 
IT^/u h 1 2 4l:J:orH£SixTt^o fit; * 

4^^>y"s 7coyy>yi2i miJEffi^^y >^'i 

10 2 5 Wlt7 P 7>^tl26ffll, ZO^y^i? 
-V 1 2 6 fi, PjJSRffl *Ayt7h42 <£>-«8C— ffCJg 
fi)c$ttfc^/UjKv^*A 1 2 7(:±oTl*i}r1-£: t 

[0040] i/c, ^A^rt^^^'/V^^e^r/* 

jU^f-^ ^^4 7^ttiJ^(C(iTffl'Jlcr^r^AU-^ 8 8(0 
y!)^12 8 aflE-C, /Efcg^y > 

y"l 2 9l:J:otM^^t^!), (WJ U < — l 

2 3 Sr^LTJK/u h 1 2 4l:iotBS$tLtv^5. ft 
*5, ^/^>7°8 7^y y yy'l 2 1 tT^raAy- 

20 ?8 8<Di/\) >V1 2 8(7)g{if5]CT'fc«9, 

ttfX*$Z> 0 ife. S2iK#3lMil®8#2 6 
fi$x!J V^s/ Kl 1 (:fttttte>*tTl^5o 
[0 0 4 1] mill], JB2H2at/*3H, S9il:^t 
±5IC f£2®B£#3 1 f*jfi&&l 3 0^lTxy-;y 

c^^-r ^^-^/u^>"7 p i 2 oizmmmimzinzbmz. 

$3/£[h]&§3 0Sr^-LT}ftJEiiK3 0 a (:ffigc£HTl^ 
5 0 Sfe, »2tK#3 1tt»Bl3 1S:^ltr^a 
Ay-^8 8M^/^y7 s 8 7, * 4 
~?\ 2 0l^«f£$tt5<b*(cttJ£lE]g§2 2£y>UT$JJ£ 
30 iil»2 2 a ^cffi«c^i^TV^5o JEt:, #««#2 6, 3 
lliECUl 5 0«»ft#C±oTf^i!l't-5r i*ST# 
5 J: 5C4otv^o 

[0 0 4 2] **3, ®J#=£B 6 2 0«Jft«fllK 2btft 
6 1 2:fn«R^ttE<HfPKII8 6(:J:oT«tS 
:tWt5J: 5t:*oT*50, py*-i/t7h52 
(OffiJEilK 3 0b CfifflJEHIBS 3 0 £y> ITf 2 

3 1 0*ift|£e*jxTv>5o ^^:> 83IH(:*-r<t 51:, V 
U Kl 3i:tt#«Ww ir^'fffiJKtt^^^^ 
a— ^1 3 5dSS»S*tTi3t>, :co#r^^^^.-^ 

40 1 3 5 ^rtas^tt-ttb-ettA^C^? ^23 *S3g»S*t, 
*<^ife«aj*s#*IS*6S8 5i*3t:E!A/T^;5 0 KT, 
*«<Z>4«fB3i^^^<Df^»|:oV^TRWi-5. ECU 

1 5 f*fr«ir >^<D^ttl^ir ioTxy^/ >><nm&W; 

^oMao/p7^- ^Sril^i-^o :<^^^> EC 
U 1 5 26, 3 1 J:ftiJ»«# ^rffiytl L, 

2 6, 3 1 ^rWlS^o *fiffii3§2 2 a, 3 0 
a, 3 0 bfcflEtttt#tt*;h/r, l#SI6 1li, 81 

o@ (a) ^Tjk-rx o P7n'y9 2i:iotffii 

50 fflp 5/* — r — ^6 4iny*-yt7h5 2 t tt— # 
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kt£9s iiiiiffln y ij — T — A 6 5 t * yio — is* V Y 

— ft#SI6 2ll JJllHi:*tJ:5l:, 
^iSffln y^-r-A 105io 7 ^-yt7h52t 
^^I4#[&£iv *Avt7h4 2, 4 3^Islte-t-5 
(£Iffl*A4 4CJ:otTSi//<- (L) 104*5 

[0 0 4 3] ECU 1 5tf^>i?><Dm&jkrrftmt:8i 
tti~rz>b. ECU1 5lit»#2 6, 3 HzmWa^Z: 
ffi^iL, 1«#2 6, 3 1 ZmrtZo t^i, *SJ£ii3§ 
22a, 30a, 3 0bCE»^M^5 o 

(b) Sic, toE»l:ioro 5 '^t , y9 2 

t>m&?L9 5^feft#ffiTfiiSfflo yio — T—J* 6 4 t 

2/^ tV9 9#fll&7Ll 0 ldfiv&LTi^iiffl* 5/^- 
5 fc p h 5 2 t^-fti:45 0 fit 

oT, KiSffl^ A4 Si^JcoTKiSfflo 5/*-7-A6 
5aM8»U II:Tii//^6 3*s»»lt»«^/^ 
7 9ROJ*«/<^^8 OSMEiWSo Sj#^S6 
2i^£>oTJi > «Effi(aoTo7^t°>l 14^i 
^?L1 1 6lC^LTi^3Sfflo ^-T-A 105^n 
y*-^7 h 5 2 ttoT\ iiiigffl^ 

A 4 StCioTitSaifflo 5/ # — T — A 1 0 5tf>jg»U 

9 fc LTKtt^w:/ 7 9 8 0 li^iiiie 

[0 0 4 4] ECU15CM>tfi, 

KJ:9fiJ9a*tt5ffi«o<WB!» (Ev) txy^y 
leHEft (Ne) fcfciS^<^ttttl»i3j:t/»««»^)* 

[0 0 4 5] r O^j/T'fcjBVvC, ±fB«l«i:flc««» 
IilC«T»#W3»** s »WIW^^l±#UTV^5cott, 
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a6cotoST*fc5 0 *fc, ECU1 5Cl*5^TI4, T<4 K 
yP*^ ^2 7 fi*h(D*>m^fcAjj£tlZ>(^m^$ , 

fomwmizf). mi 3miz^Lrz^ y^^hi^mv^m 

&Wtfe1rZb£. t&i£tifX(OXv y h/ls<DmL-Xt*te 

10 fffcfcfr*. 

[0 0 4 6] -f^to-b, :07^ K/U31«5B*I^ T-f K 

5 0 mi 7mz-te\^xmm\stz&o\z. 

[0 0 4 7] ECU1 5(:fcv^^ '^i^BHBIIwBB L 
[0 0 4 8] -T*to*>, »1 3 Elf*, MEUJ: 9 

m*)tii£*iz>^<n{£ffi%bm (Ev) t^^^^^nic 

Wc (Ne) t^S^<^««»^J;^1B«»cO*iJS^ 
30 y-fXtb*). mi 31MI1 4IH l f, '^y^tfTZm 
■MSH^flS«ffiSr**Ltrv^. tLT, il3i 

fl^^m^ »1 4Hli, «1 3IE3^S 

[0 0 4 9] ZtHb<D^y7\zte\,^X, itffiVtmtifcffi 
40 Rj£SntV^fcOT&^ tt> fU3[2]ic:io^ 

m^±\fx^m^wx(D^m^mm^mh^^n 

«SSR^e#, r-f K/w^-f y^2 7co^>-/^7fpJttco 
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[0 0 5 0] IS 1 31114. ^Vi>Vco^il|H^(c*>V^T 
mi4ll!li. ^^^^2 7^7^ 

it §r R^-r 5 fc * 1 1 m ^ 5 y t-^^irs sp t & 5 31 > 

v^Ete&coj^ffii: l_T(i. mi 3HlcO#-g-|cl4. 6 
0 0 r pint tLT^l 4 |I]c04§-g-|- (4. 160 

o r pmi^^Tv^. c^<b-^y7°i4, <&m^mnm 

Lxmitzi><DX-l*tj:< . fgl 3EIlC^Lfc-7 ^ftT- 
WttfWJiR^lgiacD ? ib. T-f K/i-^-T f?-2 7t5>* 

[0 0 5 1] ECU 1 5»»jf£SrIftl?JH-5fc«>tf>7n- 

^■v- h^^Lfcm i 5 unci: ot&w-rs,, ^ i 5mtr 

Jai^T. ^^Vlsltegc (Ne) *340^ — * h/ICiJ; 
S^^^S^* (Ev) frXt>£ixZ>b. ^13I3S: 
O'SSU 4 0l;:*L*:^;/:/l;:8o^-C, £f§W^*3lO' 

ffWJI.T-£>5.6§-£-|::l4. T-T hVW^-f y^2 7<Di!r^/ 

(Eft, 19, 7^f K^-fyf2 7A^yLtl^I 
^lclJ6 00 rpml:, Sfc, 7^ K/^'fyf 2 7*; 
Tt-y LT^5*§-g-iri4 1 6 0 0 r pmJ»SR^£;Jx, Zth 

[0 0 5 2] flcfle^ffi-COSaWiOaiV^VlsIte 
7P _^ Y — hSr^T&l 3Hl*5J;t/^l 4l21{C^U/c 

fe<Dtz.#>v>-?v7°ir>. ^mwn^mmt^xmmx^^(D 
Ti-tf„ 

[0 0 5 31 r^<t5»c, ^Kf/^ffitttBSr^-J-Sfc 
a6cD^-;/7°(;i:}oV^ TV Y^^-i y*f~2. 7 n^-^/ir 
7tt«Sr*U9J-t-5«)*T^f8f/*W«tttt»«J!9**.S:fT 
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-'<7^-7-*^VWB#lz^{gj5r«ih-f -5 A co 7 n— ^-^r — 

t>. air =1 y^'f y^2 9 frx-h&ftx^^frZ b 
fflgiju ^7-^ 29 a*;i->£ixT^ftv^§-&- 
iris, ys'y— *^;*-f y^-3 2 ^y^iitwSA'if 5 

avSrttgiJi-s. 

10 [00 5 4] i7ny^^ 7 f 2 9*J < tO'/-;7-Xf^ 

^29, 3 2*«5*-7^<Ei:r*>e>»i9f«ffi*RSi-5 

&Rj£U l*ffi«»c|RLT<Oiatett*s*£j£Kfc*<E> 

pA^WS'JU, <*fi5»ih7 7^^^ V 7LT, 
[0 0 5 5] «cfB*tB*jh^Fl«*S7/urs'^UT 
X'<r>3L>^>mtim. (Ne) «s{*fB«j»SrR^Ufc»-& 

7 *IJSIJ*3 <fc 0=le]lS^<01tt!<i4 V >i* H t . ^IW^JR * 
30 R^Hfc^lcHte^lS^v* h«r®ri-5im4*s 

TV>5*^5*>$r*iJSiJU 75nyho|^l:tt > ^ 
mc©7B-ft-l-W, ^igi^ffi4rRSi-S 

[0 0 5 6] E CU 1 5 {Cj3V>Ttt, Ty^CJ: 

40 U — J., ilW^^fcilte^— KSrSfC. ?Si3E$iJffl]^a8 
6{Ri|T*»*EE|Eti!)^t LT(^»"*-5*«#2 6, 3 1 CO 
ffifiR^Srff ft 5 Kfcfc 9 , ate*- K* s R^$^?t^ 

iEtblHSi: LTffiit5Sii#2 6,3 1 cD»4R^^fT 

*to«v^j: 5fc«K#2 6, 3 iX'<Dif®g]i9&z_zm 
(4, -j-R^^Hfciite*- K*#5fc*icjB 1 

2 6&f£»j£i£-C, ^Jxii. t» — +7 h 5 2M<D 
vyt t°>-9 2 irf&itn j/*— T — A6 4 #|cO^-g-?L 9 
50 5 k<Di£IUWM%:W<9&it%'&<l>X\ SS, ^co^flK,^ 
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i:J:ot, I lii#2 6^<Dm&WQ&?Ltirizte\,*x 
«^»1T*W±«ir Li 3co^gSihi-5 J: 5 

[0057] -t it, ~ (ovtmv) v &^&mm-*, m 

£;h/rfc 9* »fl£^ia<*5flEi«|g|*K«-ciift 
5 0 £ kc:, ib i sehc^l/c^^i^^ti^ mm 

#2 6, 3 1 lZtert%mEE<Dft}MJjfa<V&\<^£ *) 2m 

[0058] z<Dmm<Dfi}mjjfaki*. 

t°>9 2 ^LTV^^Effi^^li y^lO 0(7)j£^(^ 
/c^^TOD^f^t, JE^SrTJf £^ <bT*n 5,* t°V9 2 

it, BU#OW*n^rfi]i: i*1tm<&&*>1Mk Lrsiirc* 

lt$)5o «ot, 3j->{W]T:«\ ^^v^-v^fti^^F 
nB*s*»*»6#, #jfcB*IW«:fi< £ft, rft^rte^ 

mm< $ft-cv^ 0 

[0 0 5 9] ««#<0{t»»Jh^BBi"5ECU 1 5 <DWl 

*i-i*3?)-eS>5o ECU1 5^»Lt, 3z 

AtliStiZb, ^tib(Dmmizm-3^X, *13BI:S 
Ufc^y^fe^lf/WWttlB^JS^tTftto^ rft 

[0 0 6 0] tU, ±^Lifcf&*tc±oT, 

K***J 5 <b ft 5 5 *»«r4WJ U S1E 

t-ife5££ftTV>5jIte^— K*RJtSftT3&»&0>li«n, 
&H-Tfttt\ Ml 8 HK* Lfc^ y ^rtT^IC*- K 

*»Sr*WJi-5. 

[0 0 6 1] r^»«o»^.«uh^lHias r 0 j tcigu 
±51-, tl#2 6, 3 1 <OttffiKffi*SfTftte*t, *L 
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^il{ix.^o — ^»W0*^»Jh«FlHl^ TOj (lit 
Ltct^mLfzm^iZlt. tl#2 6, 3 1T'CQjftI£EP 

*ft, r^^fe^jh^w^Bfli-stt^^fi 1 *^ 

S 0 ZbiZ. ECUl 5l:fct^tlt ^{t^T'O^T^ 

HlcS-t" «t 5>ft^T 3 ^fflje^^RfcSftTV**. 
10 [0 0 6 2] f/ib^), r(^^i/^(i^T=i>W^^^ 

y^2 9#:*>$ftTV^$§-&t::, C/>{Ri|T'^ 

mmr^ K/u*fcT— K=> h d— /i^5|fT<*ft'5 £ 

y~?\±^ »2 0gll:*5^T??tAT'^ti7 3y7 f >rs/ 
20 ^BT^tipi:, x73yfV7y3t<DfW$i: 

»5££ftr^5o ft*5* m2 omiz^^x, ^7 3 

8rSl^tTfcJ:v^lSl 3ii:^l^v 7 ^ 

[0 0 6 3] SoT, ^T3VfJ^*y^*5V>Tii, 
T-f K/uEWB«:(ST**«r iroftv^ra^-f 

30 #«3»*aU:£.U I SCCJ: 0 7>f K/HhMEs*s±#U 

St5ri^T#5J:5'i:ioTv^ 0 ftls, JB2O0 
W#C*5«tt>*D-C*i-»tt, ^2 0IHco^tt^^> 

LT^J^ ^CT/TtitfM«x7n 
lcJ:5«c«««'COjfefTftl|l«r«U, -t tT, fiftDT 
^jfeffttlltt^Ta^WS^y^cifeftv^iiW©^: 

[0 0 6 4] kfc, x7ny^^^i ^7^yx 

coH]te^^icfto?t9 3iv^ h4reri-^:i^o&^ 
50 EBBKcBtTt'tt, ^«tt«S:*tihUT^1«*l8*R^i" 
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— ^Sr^St-S B<07 ^-v — ECU 1 5 

^2 9 ^^^^nTV^57!j^^'Ji-5o 

[0 0 6 5] wOO^J»J(w^v^r, xr^yx^f 29 

[0 0 6 6] ECU 1 SIl^^Tte, * * 

8 6£rHIW-<5 J: 3ttoti^ 0 cco*D^Sg(^fe5 
i:«»rLfcl*<DECU 1 5 <DW)ft&D<D7 n — h 
JC* 9R0H-5 I2 2iC^ft^'5^5o 
[0 0 6 7] *o ^ h^BHSir>"^8^e>0 

♦MBttlB«:RS-j-5««|cB[a LTV^5#^(c«, Jail 

ttiCir^y h£;h,5fcG>T?*>!K :07 

f?5 i Ji:ttEMM|8 6 «r!B«H-5fc E 
CU 1 5^5>a***t5. 

[0 0 6 8] -t tt, «cfB«J»S:ia!^$^TV^5i:# 
fc, 9f£B*IH* **iS«^#^^tt, 50rasgltfc 

*"tr>*8*»fe<D«#I^J:S^p 5/ h/i^iS (THN) 
kZfrSlWlfrAjjZtlX^Zx* y hfrMX (THL) 
itf^fcj; 9^>(fc^ (ATH) (A 
TH) *sjPiStt»T*5r tS:*iJ^i-5 3fc«>^gff^fiS 

(a) t^tt, romsttctifcs^sa^wwj-r 

So r©Bf«*lw»-*-5»b* (ATH) SrJfc«Ufc« 
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[0 0 6 9] — jDiS^^^^irs/ h$nt^5»^ 

lOOmsSigt/'c^WJt, SifiLfc»-&iztt, r 
W#jR"C^3iV^VlBltefc (N e n) t mJEA^ $ tiT 
^S^VS^EHEtt (NeL) £<^£#fcT/3fr®#fJS] 
T'O^b* (ANe) fcfiJOfcHU CCD^fb^ (AN 
e) jWJMgfc (B) «±i;:&3*^5JHMqjMLT. Bf 

my??** v r-tZo 

[0 0 7 0] 

[«W<oa6*] WJitoj:^^, K 

[0 0 7 1]SoT, *fB*ffi(CfcV^TAffif*«»PlwJ:5 
20 [0 0 7 2] 4*:, — £W9«x.fc*t 

[0 0 7 3] 4fc£<bd, xy^yco 
30 ^ie*D(CO^^^^T=i yisal-toV&mtft 

cot, ggp*«^ffi!ii*»-*5v^T<>, *«jttttt»^ate 

[0 0 7 4] ^^(cifc, *»WI-J:t«f, T-f K/U51 

[0 0 7 5] *«MfcJ:*ttf % Xn^h/USO 

»b^(^ i OJp«R«fc*>S**«:W)tU *PiS«»>(^& 

50 0^b<oa^?ftEES«JfflI^ST^T^^^3i— ^0»f^ 
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tl £ ifiii t -56 3 ^ ^ 1fi X £ t> „ 
[0 0 7 6] ^IS^Kiixif, ij&L/ct? 

frfrte o X o \z Ltc(OX\ &te%-<oMl&lz&otii^>i/ 

[0 0 7 7] £"bCl, 2fc3gWtCfc;ft,(i\ T<1 Ytv^-i v 

v » £ *JWr Lfc»£lzo*ttiaMfctt«:*fc«PT# 3 J; 5 ic L 
*-f ii*<fl£iSEHE«F-e«>fij!IR»Srafi)li-«r t^T' 20 

[mfficogjm^sipj] 

[mu *&w<D—mifembi-x<DBmMm^>i;><o 

[12] *Jfi«a|l^«5rt«S«|B{|<ol!i#««Sr 

[13] liolWffliy^yro-yDy^yKrot 
* (HIl 2©B-B) ©fEUIT'feSo 
[13 4] HIl olftMiy^yotWiaittoB^ 30 

[ins] m4<Dc-cmffimx'hz 0 

[HI6] HI4(OD-D»fEI21T*fe5„ 

[12 7] eh <Dnw)mm^>i?><nm#mm<nftM®& 

[[218] l2llOS»)*:ffli>»^>(OW)#^Sro^SI«S« 
[HI 9] HIl cogtd^:ffl^ivv?><otl)#^tt»»ffiSS§ 

[in i o ] 0 1 <o a «>*ffl > i/><D®%kmm<D\mwL 40 

iHt'iO, (a) l4i£jtH#(D^)mx.^S8Sr, ( b ) it 
»i»i*<B«J* (c) tt«:f8i«'©«Jlfex.««Sr 

[@i 1] mi<D^Mm=o^><o^mmti^<om 

#$?ttC0»fffilIlT*fc?. o 
[Ell 2] Sl©6Wffliy> ! >©->!) >V^y Kco 



[mi 3] 111 iz7FLtz&wimm^>i?>izioi-tz>Ec 
u 1 1 m v >«b n 5 a «a «e -7 y -f % m. w -r -5 <o ^ 121 t* #> 

[ia 1 4] mi (z^Lfcesb*ifflniy ^x-*3its e c 
60 

[mi 6] mi iz^ufcea^ffl^v^^^jaitsEc 
[mi 7] mi \z^\^tz&m&m^>i?>T*<Dmm&%: 

Ift K -f 5 fc * CO £f§i / ttffif T* co i > ^ > iT'^l? 
[mi 8] «^#OO^X.^JJ:0#F^^^i-5fcit><^^ 

[mi 9] mi \z^vtc&®i$Lm^>i?>iztei'tz>E c 

[H21] 11 l:/TL^S»i»fflxyv;y|:feit5EC 
[02 2] mi iC^LfcgiftSffl^V^^iCioltSEC 

u co ®j ^ £ m m -r z> it co y * - ^ * - h x-t> z> . 

1 

4 I SC^>/ 

8 7s* y Y!vm&^^*r 

10 hJE-fer^if- 

1 2 [Hlte^-trv^ 
13 K 

15 ECU 

2 1 7 y ^ir>-^ 
2 3 £k'X~77 if 

2 4 <i?1r'i9 

2 5 -Hflr** 

2 7 T>T K/i^W 

2 9 xrny^^yf 

3 2 — ^v-T D 
33 ^^>-^^ir>1^ 
6 2 

8 6 ttjE$J«]gft 

Kl (Si$^x.«« 
K2a 
K2b 



(13) 



&M¥6 - 1 9 3 4 7 7 




(14) 



- 1 9 3 4 7 7 




(15) 



«fBB¥6 - 1 9 3 4 7 7 




[HI 9] 




- 1 9 3 4 7 7 



imi 0] [Ull 2] 




(17) 



- 1 9 3 4 7 7 



[mi 5] 



( » EIE O 



Ne O Jf | 



E v ffl ft S 



0 



N e - E v <T> to fSj -v y •? 




tt«T« N e «r 
A (600) i: -T -5 




£ fss « s 



B (1600) 




£ # 9& Et 3£ 



( y ? - > ) 



(18) M?6 - 1 9 3 4 7 7 



imi 6] 




Y 



ft it 8*05*^ y hA 








Ffc 


<oftih*rc* 




h B 


I 


*« ft it ^ 


? * -tr y 












| * ^ * »> 














<*W ft Jt ? 


? & if D 


r 




c jj » - E 



m ffl¥ 6-193477 



(mi 9] 






Y 









li Q N {R5 2* ? 



^ Jh Nrfffl «r O N 



*$ikl$fgI*:OFF{l!] 



§tR#£ 1 o # £ ^ h y «> ^ 



(20) 
[02 1] 



ftffl¥-6- 1 9 3 4 7 7 




(21) 



&ffl¥-6 - 1 9 3 4 7 7 



[02 2] 



c 




N 





Y 


ft m # « K ft: 







5 OmsgiB? 







(ATH)— (THN)-(THL) 








N 






£ 18i SS K ft 














Y 


(AN e )«— (N e N) — (N e L) 







(22) 



- 1 9 3 4 7 7 



(51)Int.CL* ttgiJE* Itrtlif^ FI tS«*^«BJr 

F 0 2 D 45/00 3 0 1 D 7536-3G 

3 12 D 7536-3G 
L 7536-3G 
3 6 4 H 7536-3G 



